The efficiency of adiabatic inversion for perfusion imaging by arterial spin labeling.
Velocity-driven adiabatic inversion is an attractive method for labeling arterial blood spins for quantitative perfusion imaging. To quantify perfusion and to optimize experimental parameters, an accurate estimate of labeling efficiency is required. We present theoretical and numerical methods to calculate the labeling efficiency over a wide range of experimental and physiologic parameters. The results are compared to experimental measurements in vivo. Inversion efficiency was found to be higher than previously assumed and relatively insensitive to flow velocity and the amplitude of the RF irradiation used for inversion. Assuming laminar flow, labeling efficiencies of greater than 90% are easily obtainable over a broad range of flow velocities. For applications where RF power deposition is a limiting factor such as at high field strengths, labeling efficiency can be maintained by reducing the labeling gradient. These results further illustrate the capability of adiabatic inversion to effectively label flowing blood.